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Abstract
Background: Ischemic orchitis is an established complication after open inguinal hernia repair, but
ischemic orchitis resulting in orchiectomy after the laparoscopic approach has not been reported.
Case presentation: The patient was a thirty-three year-old man who presented with bilateral
direct inguinal hernias, right larger than left. He was a thin, muscular male with a narrow pelvis who
underwent bilateral extraperitoneal mesh laparoscopic inguinal hernia repair. The case was
complicated by pneumoperitoneum which limited the visibility of the pelvic anatomy; however, the
mesh was successfully deployed bilaterally. Cautery was used to resect the direct sac on the right.
The patient was discharged the same day and doing well with minimal pain and swelling until the
fourth day after surgery. That night he presented with sudden-onset pain and swelling of his right
testicle and denied both trauma to the area and any sexual activity. Ultrasound of the testicle
revealed no blood flow to the testicle which required exploration and subsequent orchiectomy.
Conclusion: Ischemic orchitis typically presents 2–3 days after inguinal hernia surgery and can
progress to infarction. This ischemic injury is likely due to thrombosis of the venous plexus, rather
than iatrogenic arterial injury or inappropriate closure of the inguinal canal. Ultrasound/duplex
scanning of the postoperative acute scrotum can help differentiate ischemic orchitis from
infarction. Unfortunately, testicular torsion cannot be ruled out and scrotal exploration may be
necessary. Although ischemic orchitis, atrophy, and orhiectomy are uncommon complications, all
patients should be warned of these potential complications and operative consent should include
these risks irrespective of the type of hernia or the surgical approach.
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Background
Testicular atrophy and necrosis are established and
dreaded complications of inguinal hernia repair that sur-
geons may encounter regardless of their experience in the
procedure[1]. Testicular atrophy is an uncommon com-
plication of primary hernia repair. The current incidence
is difficult to calculate as most literature that contains this
data point predates laparoscopic repairs. For primary
open inguinal hernioplasty testicular atrophy occurs in
0.5%, while for open recurrent hernioplasty the incidence
can approach 5% [2-4]. Iles[5] reports a 1% incidence of
testicular atrophy in 28,760 open inguinal hernia repairs,
while Phillips[6] notes testicular problems including
pain, swelling, and orchitis in 0.9% to 1.5% of laparo-
scopic inguinal hernia repairs. Ischemic orchitis was
noted in a small number of these patients, but none
resulted in testicular atrophy. Orchitis is thought to be
more common after open procedures particularly associ-
ated with large indirect and recurrent inguinal hernias due
to greater manipulation of the spermatic cord beyond the
pubic tubercle and during dissection of the distal hernia
sac[7].
Wantz[8] reported eleven (0.49%) incidences of ischemic
orchitis with 2240 primary Shouldice hernioplasties of
which only two (0.09%) resulted in testicular atrophy. All
these cases were associated with scrotal indirect inguinal
hernias with extensive cord dissection to remove the her-
nia sacs. Subsequently, he stopped excising the distal her-
nia sacs in 1409 patients with no occurrence of ischemic
orchitis.
Case presentation
We evaluated a thin, muscular thirty-three year-old man
with symptomatic bilateral direct inguinal hernias. We
noted that he had a narrow pelvis and that the right hernia
was greater than the left. Both were reducible and occa-
sionally painful while straining, but no extension into the
scrotum was noted. He had no previous abdominal sur-
gery or pelvic trauma. He underwent extraperitoneal
laparoscopic bilateral mesh hernioplasty. During the
placement of the dissection balloon, the peritoneum was
violated, causing a pneumoperitoneum. The peritoneal
tear was repaired using endo-loops. Despite trendelen-
burg positioning, the pneumoperitoneum limited the vis-
ibility in the patient's narrow pelvis. The right hernia
defect was a moderate-sized direct. After identifying the
cord structures and epigastric vessels (Fig. 1), a vertical-slit
flexible mesh was placed beneath the cord structures and
tacked into place (Fig. 2) avoiding the "triangle of doom"
(iliac vessels) and the "triangle of pain" (genitofemoral
nerve/lateral cutaneous femoral nerve) (Fig. 1). A second
overlay piece of mesh was placed over the new internal
ring created by the slit and tacked in a similar manner
(Fig. 3). The right direct hernia sac was removed with cau-
tery excision to minimize post-op seroma. The left side
was repaired in a similar manner. The CO2 was evacuated
as the peritoneum was observed to lay over the meshes
completely.
The patient went home and was recovering well, with
minimal edema and lessening pain until the fourth post-
operative day. He was awakened by progressive pain and
swelling of his right testicle. He was evaluated with dop-
pler ultrasound and found to have a heterogeneically hyp-
oechoic right testicle with no identifiable arterial flow
consistent with infarction. Immediate urological consul-
tation considered ischemic orchitis secondary to the
inguinal hernia repair or less likely testicular torsion.
Exploration revealed a necrotic appearing right testicle
without signs of torsion. The tunica vaginalis was opened
followed by a deep testicular incision that revealed no
bleeding. The right testicle was considered nonviable;
therefore, right orchiectomy was performed. Thrombus
was noted grossly within the spermatic venous complex.
Pathology revealed infarcted testicular parenchyma.
Anatomical representation of the internal inguinal hernia wall  (1.Vas Deference, 2.Ligament of Cooper, 3.External Iliac Ves- sels, 4.Psoas Muscle, 5.Testicular Vessels, 6.Indirect Inguinal  Hernia, 7.Inferior Epigastric Vessels, 8.Rectus Abdominis  Muscle, 9.Inguinal Falx, 10.Direct Inguinal Hernia) Figure 1
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Conclusion
Testicular ischemia and necrosis after laparoscopic surgery
is an uncommon complication that is reported rarely in the
literature. It is thought to be due to acute thrombosis of the
pampiniform venous plexus rather than arterial injury, as
there is collateral arterial flow to the testis from the inferior
epigastric, vesical, prostatic and scrotal arteries[7]. Even in
cases where the spermatic cord is purposely ligated, one-
third of the testes will not become ischemic[9].
The patient was a good candidate for laparoscopic
preperitoneal hernioplasty with bilateral primary direct
inguinal hernias and no previous abdominal surgery or
pelvic trauma. The most likely cause of the right testicular
infarction in our case was the cautery excision of the right
direct hernia sac that led to venous injury. This maneuver
was compromised by less than optimal visualization sec-
ondary to the narrow male pelvis aggravated by the pneu-
moperitoneum. The use of the vertical slit mesh technique
has been reported to increase the risk of recurrent hernias,
especially in indirect types[10]. As previously described,
we use the vertical slit mesh (4×6") with a second overlay
(2×6") to reinforce the newly created internal ring (Fig. 2,
3)[11].
The need for right orchiectomy in this 33 year old man
presenting with an acute scrotum 4 days after laparoscopic
inguinal hernioplasty should be addressed. The testicular
ultrasound/duplex scan indicated a diagnosis of infarcting
right testicle. Despite the more likely diagnosis of right
testicular infarction secondary to the recent laparoscopic
inguinal hernioplasty, torsion of the testicle had to be
considered. Torsion of the testicle has been reported in 26
– 39% of cases in men over age 21; while up to 10% occur
in men over age 30[12,13]. The finding of a necrotic testi-
cle without torsion was confirmed by lack of any bleeding
in a deep incision of the testicular tissue within 10 min-
utes and led to orchiectomy. Leaving a necrotic right testi-
cle in situ could have impacted subsequent fertility by
inducing autoimmunization against spermatozoa[14].
This patient was not informed of the rare possibility of
orchiectomy as a complication of laparoscopic preperi-
toneal hernia repair. Considering the magnitude of this
complication, albeit not previously reported, we recom-
mend a frank discussion of possible orchitis, atrophy, or
rarely orchiectomy. Despite the rarity of this complica-
tion or possibility of frightening the patient unnecessar-
ily, the medical legal climate mandates this counseling.
A second overlay mesh (2×6 inches) is placed over the new  internal ring created by the slit and tacked in a similar man- ner to the first mesh Figure 3
A second overlay mesh (2×6 inches) is placed over the new 
internal ring created by the slit and tacked in a similar man-
ner to the first mesh.
The first mesh (4×6 inches) with vertical-slit is placed  beneath the cord structures and attached with sutures avoid- ing the "triangle of doom" and "triangle of pain" Figure 2
The first mesh (4×6 inches) with vertical-slit is placed 
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We would add that in preperitoneal laparoscopic repairs,
if the preperitoneal space cannot be properly visualized,
one should consider conversion to an intraperitoneal
laparoscopic or open approach. We also caution against
the use of cautery in proximity to tissues that could lead to
venous thrombosis of the cord structures. Finally, the
diagnosis of evolving testicular ischemia should be rap-
idly sought via doppler ultrasound or with nuclear imag-
ing so as to limit injury to the testicle[15,16].
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